We report the synthesis of a new oxychalcogenide HgOCuSe sample. The resistivity decreases as a function of T 1.75 with decreasing temperature from room temperature down to around 80 K.
Layered oxychalcogenide BiOCuSe is a p-type semiconductor with the positive Seebeck coefficient and the band gap, estimated from an optical measurement, is about 0.8 eV [1] .
The temperature dependence of the electrical resistivity of BiOCuSe exhibits a broad peak at 250 K [2] . In the case of BiOCuTe, the electrical resistivity shows a metallic temperature dependence, which may be caused by the shallow valence band maxima of Te [1] .
LaOCuSe is also a p-type semiconductor with a wide band gap (E g = 2.8 eV) [3] . Thus, LaOCuSe was studied as a candidate for dilute magnetic semiconductors. The hole concentration of LaOCuSe increases up to 2.2×10 20 cm −3 by doping La with Mg [4] . It was expected that the doping of LaOCuSe with a magnetic ion would induce high temperature hole-mediated ferromagnetism. However, Mn-doped LaOCuSe did not show ferromagnetism, which may be caused by the low solubility limit of Mn doping.
In this brief report, we report the synthesis of a new oxychalcogenide HgOCuSe sample.
The resistivity for HgOCuSe decreases as a function of T 1.75 until the magnetic phase transition occurs. The ferromagnetic-like phase transition occurs around 60 K under H = 100
Oe. The descending and ascending branches of the isothermal magnetic hysteresis curve, at T = 30 K, are reversed in the whole irreversible field range.
We synthesized a polycrystalline HgOCuSe sample by the conventional solid state reac- . We fitted the resistivity data with an equation
where ρ 0 is the resistivity at T = 0 K, and A is the coefficient of resistivity relating to the effective band mass. It is well known that for a material showing the Fermi liquid behavior, the exponent n in Eq. (1) equals to 2 [6] . As shown in the inset of % larger than that on the ZFC mode. It should be noted that a weak shoulder feature of magnetization of both of ZFC and FC modes is seen close to the transition temperature.
Below 30 K, the ZFC and FC magnetizations retain a constant, temperature independent value. The inset of Fig. 3 shows the temperature dependence of an inverse magnetization for the polycrystalline HgOCuSe sample, which is measured under H = 10 kOe. For a ferromagnetic material, the susceptibility χ(T ) in the paramagnetic region above the Curie point is described by the Curie-Weiss law,
where C is the Curie constant and Θ is the Weiss temperature [7] . For the polycrystalline
HgOCuSe sample, C and Θ are 8.2 × 10 −3 emu·K/g·Oe and 80 K, respectively. As shown in the inset of Fig. 3 , the temperature range showing a linear inverse magnetization is very narrow, which means the absence of local moments.
We plot the isothermal magnetic hysteresis curves for the polycrystalline HgOCuSe sample at T = 5, 30, and 60 K in Fig. 4 (a) . As shown, the magnetization saturates around H = 1 kOe for T = 5 and 30 K and the saturation magnetization decreases with increasing temperature. We confirmed that the magnetic hysteresis curve at T = 60 K exhibits a paramagnetic-like behavior without saturation magnetization up to 60 kOe and is almost reversible for the whole measuring field range as shown in Fig. 4 (d) . emu) with a standard deviation of 2.64×10 −6 emu (4.69×10 −6 emu). Because the percentage error for each branch is less than 2 %, our data is reliable. Figure 4 (b) shows the magnification of the hysteresis curve at T = 5 K for a field range between 0 Oe and 1.1 kOe with the same scale as that of Fig. 4 (c) . It is interesting that while the reversion between the descending and ascending branches at the hysteresis curve still remains, the width decreases, rather than increases, with decreasing temperature. In order to evaluate the degree of irreversibility, we obtain the magnitude of the field difference, ∆H (≡ |H + − H − |) from the hysteresis curves, where H + and H − correspond to the field values at M = 0 in the descending and the ascending branches of a hysteresis curve, respectively.
While ∆H at T = 30 K is around 20 Oe, that at 5 K is around 10 Oe. Specifically, the hysteresis curve at T = 5 K is almost reversible for a field range between 300 (-300) and 650 (-650) Oe. We expect that the reversible regime in the isothermal hysteresis curve expands more at temperatures lower than 5 K. Consequently, it is likely that the ground state of HgOCuSe at T = 0 K is a very soft ferromagnetism. We confirmed that our observed reverse hysteresis curves are reproducible for other HgOCuSe samples synthesized under the same conditions and HgOCu 0.9 Se [9] synthesized at a different condition, and is still sustained after 6 months.
In summary, we synthesized a new oxychalcogenide HgOCuSe with unusual magnetic hysteresis. The temperature dependence of the resistivity at T > 80 K is described by the non-Fermi liquid behavior that the exponent n in Eq. (1) 
